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ISOMALTULOSE CONTAINING COMESTIBLES FOR SUSTAINED 
CARBOHYDRATE ENERGY RELEASE AND REDUCED 
GLYCEMIC/INSULINEMIC RESPONSES 



Technical Field 

The present Invention relates to a composition of Isomaltulose and a 
carbohydrate selected from the group consisting of fructose, fructose syrups, 
sucrose, invert sugar, and mixtures thereof for sustained carbohydrate energy 
release in liquid, semi-solid and ,solid comestibles. 

Background of invention 

There are a number of liquid, semi-solid and solid products currently 
applied for providing energy to the body. 

A lot of liquid compositions or diluted mixtures are on the maricet by the 
name of 'Activity drinl<s', 'Sports drinks', 'Energy drinks' or 'Nutrient drinks'. 
These drinks are reported to meet requiremente with respect to the use and/or 
loss of carbohydrates, electrolytes, vitamins, electrolytes, amino acids, and 
other important nutrients which occurs during heavy exercise. 

JP01-060360A relates to an isotonic drink which is containing palatinose 
(= isomaltulose) as main carbohydrates. 

JP63-112963A relates to food and drink which is containing palatinose as 
a sweetener, and/or excipient, and/or extender. 

There is a further need for having compositions suitable for sustained 
carbohydrate energy release. 

The current invention provides such a composition and products 
comprising this composition. 

Summarv of Invention 

The current invention relates to a composition comprising as sustained 
carbohydrate energy release source a) a mixture (A) of isomaltulose and a 
cart)ohydrate (H) selected from the group consisting of fructose, fructose 
syrups, sucrose, invert sugar, polyol, and mixtures thereof, or b) a mixture (B) 
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of isomaltulose and at least one intense sweetener, or c) a mixture (C) of 
isomaltulose, at least one intense sweetener and a carbohydrate (H) selected 
from the group consisting of fructose, fructose syrups, sucrose, Invert sugar, 
polyol. and mixtures thereof. 

The current Invention relates to a composition which Is comprising as 
sustained carbohydrate energy release source a mixture (A) wherein the ratio 
of Isomaltulose to said carbohydrate (H) is from 20:80 to 70:30, or a mbcture 
(C) containing from 20 to 70% by weight of isomaltulose. 

The current Invention further relates to a composition containing as said 
sustained carbohydrate energy release source a mixture (A) wherein the ratio 
of isomaltulose and said carbohydrate (H) is from 30:70 to 60:40, or a mixture 
(C) containing from 30 to 60% by weight Isomaltulose. 

The current Invention further relates to a solid, semi-solid or liquid 
comestible wherein at least 5% of aforementioned composition (based on dry 
matter of comestible) is present. Preferably said composition represents more 
than 1 0% of dry substance of the comestible. 

Said comestible Is selected from the group consisting of tablets, bars, 
confectionery, beverages, beverage concentrates, gels, drink powdere, 
diabetic food, baby food, infant food, dietetic food, slimming food, food for 
special dietary needs and medical food. 

Furthermore, the current invention relates to a beverage selected from the 
group consisting of hypotonic drinks, soft drinks, sports drinks, hypertonic 
drinks, energy drinks and isotonic drinks. The beverage further can comprise 
other carbohydrates, proteins, peptides, amino acids, antioxidants, fats, 
vitamins, trace elements, electrolytes, intense sweeteners, edible acids, 
flavors and/or mixtures thereof. These carbohydrates are selected from the 
group consisting of monosaccharides, disaccharides, gelling starches, starch 
hydrolysates, dextrins, polyols and mixtures thereof. The dry substance of 
said carbohydrates in the beverage is comprising at least 50% of a 
composition comprising as sustained carbohydrate energy release source a) 
a mixture (A) of isomaltulose and cartDohydrate (H) selected from the group 
consisting of fructose, fructose symps, sucross, invert sugar, polvol, and 



mixtures thereof, or b) a mixture (B) of isomaitulose and at least one intense 
sweetener, or c) a mixture (C) of isomaitulose, at least one intense sweeteneir 
and a carbohydrate (H) selected from the group consisting of fructose, 
fructose syrups, sucrose, invert sugar, polyoi, and mixtures thereof. 

The current invention further relates to the use of a) a mixture (A) of 
isomaitulose and carbohydrate (H) selected from the group consisting of 
fructose, fmctose syrups, sucrose, invert sugar, polyoi, and mixtures thereof, 
or b) a mixture (B) of isomaitulose and at least one intense sweetener, or c) a 
mixture (C) of isomaitulose, at least one intense sweetener and a 
carbohydrate (H) selected from the group consisting of fructose, fructose 
syrups, sucrose, invert sugar, polyoi, and mixtures thereof, for sustained 
carbohydrate energy release in athletics food, dietetic food, slimming food, 
food for special dietary needs, diabetics food, baby food, infant food, food for 
elderly, and medical food. 

Furthermore, the current Invention relates to the use of a) a mixture (A) of 
isomaitulose and carbohydrate (H) selected from the group consisting of 
fhjctose. fructose symps. sucrose, invert sugar, polyoi. and mixtures thereof, 
or b) a mixture (B) of isomaitulose and at least one intense sweetener, or c) a 
mixture (C) of isomaitulose, at least one intense sweetener and a 
carbohydrate (H) selected from the group consisting of fructose, fructose 
syrups, sucrose, invert sugar, polyoi, and mixtures thereof, for modified 
perception of satiety or hunger. 

Detailed Invention 

The current invention relates to a composition comprising as sustained 
carbohydrate energy release source a) a mixture (A) of isomaitulose and a 
carbohydrate (H) selected from the group consisting of fructose, fructose 
syaips. sucrose, Invert sugar, polyoi, and mixtures thereof, or b) a mixture (B) 
of isomaitulose and at least one intense sweetener, or c) a mixture (C) of 
isomaitulose, at least one intense sweetener and a carbohydrate (H) selected 
from the group consisting of fructose, fructose syrups, sucrose, invert sugar, 
polyoi, and mixtures thereof. 
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It relates further to a composition which is comprising as sustained 
carbohydrate energy release source a mixture (A) wherein the ratio of 
Isomaltulose to said carbohydrate (H) is from 20:80 to 70:30, or a mixture (C) 
containing from 20 to 70% by weight of isomaltulose. Furthermore It relates to 
a composition containing as said sustained carbohydrate energy release 
source a mixture (A) wherein the ratio of Isomaltulose and said carbohydrate 
(H) is from 30:70 to 60:40, or a mixture (C) containing from 30 to 60% by 
weight isomaltulose. 

Isomaltulose or 6-0-a-D-glucopyranosyl-D-fructofuranose Is synthesised 
from sucrose by the action of an enzyme present In bacterial strains like 
P/t}tem//7o{)actorrubrum, Erwinia rhapontici and SerrBtia plymuthica. 

Fnjctose symps cover all symps containing on dry substance from 42 to 
100% fructose. An example of a fructose syrup can be high fructose corn 
syrup which is containing from 42-55% fructose. 

The intense sweeteners include, but are not limited to, saccharin, 
cyclamates, acetosulfam, aspartame and the like. The mixture is comprising 
at least one intense sweetener, and mixtures of Intense sweeteners can be 
included as well. 

The polyol is can be selected from tetritols, pentitols, hexltols, and higher 
polyols. The polyol is Including but not limited to erythritol, xylltol, arabinitol, 
sorbitol, mannitol, iditol, galactitol, maltitol, isomaltltol, isomalt, lactitol, 
mixtures thereof and the like. 

The composition is particular useful for providing carbohydrate energy 
over a long period, while the composition Is digestible and absorbable. 

The current invention further relates to a solid, semi-solid or liquid 
comestible wherein based on dry matter of comestible at least 6% of 
aforementioned composition is present. Preferably said composition 
represents more than 10% of dry substance of the comestible. 

Said comestible is selected from the group consisting of tablets, bars, 
confectionery, beverages, beverage concentrates, gels, drink powders, 
diabetics food, baby food, infant food, dietetic food, slimming food, food for 
special dietan/ needs, and medical food. 
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Tablets can be based solely upon the composition with mixture (A) 
containing isomaltulose and carbohydrate (H) selected from the group 
consisting of faictose, fructose syrups, sucrose, invert sugar, polyol and 
mixtures thereof, for obtaining sustained carbohydrate energy release, or the 
composition with mixture (B) containing isomaltulose and at least one intense 
sweetener, or the composition (C) containing Isomaltulose, at least one 
intense sweetener, and a carbohydrate (H) selected from the group consisting 
of fructose, fructose syrups, sucrose, invert sugar, polyol and mixtures 
thereof. The diabetic food, baby food. Infant food, dietetic food, slimming food, 
food for special dietary needs refer to any type of food suitable for diabetics, 
babies, infants and people needing a special dietetic formulation and any one 
who can benefit from the presence of a sustained carbohydrate energy 
release source, and those who can benefit from a modified perception or 
satiety or hunger. 

Medical food refers to any liquid, semi-solid or liquid comestible which Is 
given to people in medical need for having access to extra sustained 
carbohydrate energy source, e.g. people with heavy burns and/or scalds. 

The beverage can be any drinkable solution including iced tea, and fruit 
juices, vegetable based juices, lemonades, cordials, nut based drinl<s, cocoa 
based drinks, dairy products such as milk, whey, yogurts and drinks based on 
them. 

Beverage concentrate refers to a concentrate that is either in liquid form 
or in essentially dry mixture form. The liquid concentrate can be in the form of 
a relatively thick, syrupy liquid. The essentially dry mixture can be in the form 
of either a powder or a tablet. The beverage concentrate is usually formulated 
to provide a drinkable beverage composition or a final beverage when 
constituted or diluted with water, either carbonated or non-carbonated. 

Drink powders are suitable for constituting with water, carbonated or non- 
carbonated, a final beverage for oral administration of sustained energy 
release source of current invention. 
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Furthermore, the current invention relates to a beverage selected from the 
group consisting of hypotonic drinlcs, soft drinks, sports drinks, hypertonic 
drinks, energy drinks and isotonic drinks. 

A specific example of a hypotonic drink is a rehydration drink. 

In general, the beverage can further be characterized in having an 
osmolality of from 50 to 800 mOs/L, preferably from 1 50 to 600 mOs/L, more 
preferably from 200 to 400 mOs/L. 

An isotonic drink is typically characterized by an osmolality of from 270 - 
330 mOs/L 

The beverage further can comprise other carbohydrates, proteins, 
peptides, amino acids, antioxidants, fats, vitamins, trace elements, 
electrolytes, Intense sweeteners, edible acids, flavors and/or mixtures thereof. 

The carbohydrates are selected from the group consisting of 
monosaccharides, disaccharides, gelling starches, starch hydrolysates, 
dextrins, polyols and mixtures thereof, whereby these carbohydrates are 
different from said carbohydrate and isomaltulose mentioned in the 
composition of current invention. 

The monosaccharides include tetroses, pentoses, hexoses and 
ketohexoses. 

Starch hydrolysates are produced by the controlled acid or enzymatic 
hydrolysis of starch and can be subdivided into two specific categories, 
maitodextrins and glucose syrups and are characterized by DE number 
(dextrose equivalent). In fact, DE number is a measurement of the percentage 
of reducing sugars present in the syrup and calculated as dextrose on a dry 
weight basis. Maitodextrins have a DE number up to 20 whereas glucose 
syrups have an DE number greater than 20. 

Dextrins are prepared according to the dextrinisation method. 
Dextrinisation is a heat treatment of dry starch in presence or absence of acid. 

Gelly starches may include emulsified starches such as starch n-octenyl 
succinate. 

Preferably the dry matter content of the carbohydrates present in the 
beverage is comprising at least 50% of a composition conteining a) s mi:.turs 
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(A) of isomaltulose and carbohydrate (H) selected from the group consisting 
of fructose, fructose syrups, sucrose, invert sugar, polyol, and mixtures 
thereof, or b) a mixture (B) of isomaltulose and at least one intense 
sweetener, or c) a mixture (C) of isomaltulose, at least one intense sweetener 
and a carbohydrate (H) selected from the group consisting of fructose, 
fructose syrups, sucrose, invert sugar, polyol, and mixtures thereof. In fact, it 
is further possible having beverages wherein the dry matter content of tiie 
carbohydrates is based 100% upon the composition of the current invention, 
i.e composition containing a) a mixture (A) of isomaltulose and carbohydrate 
(H) selected from the group consisting of fructose, fructose syrups, sucrose, 
invert sugar, polyol, and mixtures thereof, or b) a mixture (B) of isomaltulose 
and at least one intense sweetener, or c) a mixture (C) of isomaltulose, at 
least one intense sweetener and a carbohydrate (H) selected from the group 
consisting of fructose, fructose syrups, sucrose, invert sugar, polyol, and 
mixtures thereof. It further relates to beverages wherein these compositions 
are comprising a mixture (A) wherein the ratio of isomaltulose and said 
carbohydrate (H) selected from the group consisting of fructose, fructose 
syrups, sucrose, invert sugar, polyol and mixtures thereof, is from 20:80 to 
70:30, or a mixture (C) wherein from 20 to 70% by weight of isomaltulose is 
present. 

Among tiie major physiological electrolytes are sodium, potassium, 
chloride, calcium, and magnesium. Further trace elements can be included 
such as chromium, copper, selenium, iron, manganese, molybdenym, zinc 
and mixtures thereof. 

Among the vitamins one can range vitamin A, vitamin C, vitamin E and/or 

vitamin B12. 

The edible acids can be selected from phosphoric acid, citric acid, malic 
acid, succinic acid, adipic acid, gluconic acid, tartaric acid, fumaric acid and 
mixtures thereof. Preferably the pH range of the beverage Is from about 2 to 
about 6.5. 

The flavors are selected from fruit flavors, botanical flavors and mixtures 
thereof. Preferred flavors are cola flavor, grape flavor, cherry flavor, apple 
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flavor and citrus flavors such as orange flavor, lemon flavor, lime flavor, fruit 
puncii and mixtures tliereof. The amount of flavor depends upon the flavor or 
flavors selected, the flavor impression desired and the form of flavor used. 

If desired, coloring agents can also be added. Any soluble coloring agent 
approved for food use can be utilized for the current invention. 

When desired, preservatives such as potassium sorbate and sodium 
benzoate can be added. 

Gums, emulslfiers and oils can also be added in the beverage for texture 
and opacity purposes. Typical ingredients include guar gum, xanthan gum, 
alginates, carboxymethylcellulose, mono-di- glycerides, lecithin, gelling 
starches, pectin, pulp, cotton seed oil and vegetable oil. 

The beverage may be prepared by mixing together all of the ingredients. 
The mixture is then dissolved in water and agitated until ail the ingredients are 
dissolved. Dissolution may occur at ambient temperature but it may be 
necessary for the solution to be heated to temperature between 50-1 OO^C to 
get all the ingredients into solution. After the mixture having been adjusted to 
a desired pH, the beverage may be bottled, capped, and eventually 
pasteurized at about 75°C for about 20 minutes, or the beverage may be 
before bottling continuously pasteurized for a few minutes. 

One way to prepare the concentrate of the beverage would be to start 
with less than the required volume of the liquid solvent that is used to prepare 
the drinkable beverage. Another way would be to partially dehydrate the 
finally prepared drinkable beverage to remove only a portion of the liquid 
solvent and any other volatile liquid present. 

Carbon dioxide can be introduced either into the water to be mixed with 
the beverage concentrate or into the drinkable beverage to achieve 
cariDonation. The carbonated beverage can then be stored in a container, 
such as a bottle or a can and then be sealed. 

The current invention further relates to the use of a) a mixture (A) of 
isomaltulose and carbohydrate (H) selected from the group consisting of 
fructose, fructose syrups, sucrose, invert sugar, polyol, and mixtures thereof, 
or b) a mijlure (B^ of isomaltulose and at least ons Intense sweetener, or c) a 
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mixture (C) of Isomaltulose, at least one intense sweetener and a 
carbohydrate (H) selected from the group consisting of fructose, fructose 
syrups, sucrose, Invert sugar, polyol, and mixtures thereof, for sustained 
carbohydrate energy release In athletics food, dietetic food, food for special 
dietary needs, diabetics food, baby food, Infant food, food for elderly and 
medical food. 

Furthennore, the current invention relates to the use of a) a mixture (A) of 
Isomaltulose and carbohydrate (H) selected from the group consisting of 
fructose, faictose syrups, sucrose, Invert sugar, polyol, and mixtures thereof, 
or b) a mixture (B) of isomaltulose and at least one intense sweetener, or c) a 
mixture (C) of isomaltulose, at least one intense sweetener and a 
carbohydrate (H) selected from the group consisting of fructose, fmctose 
syrups, sucrose. Invert sugar, polyol, and mixtures thereof, to modify 
perception of satiety or hunger. 

« 

The cun-ent invention has the following advantages: 

The composition comprising either a) a mixture (A) of isomaltulose and ' 
carbohydrate (H) selected from the group consisting of fmctose, 
fructose syrups, sucrose, invert sugar, polyol, and mixtures thereof, or 

b) a mixture (B) of isomaltulose and at least one intense sweetener, or 

c) a mixture (C) of isomaltulose, at least one intense sweetener and a 
carbohydrate (H) selected from the group consisting of fructose, 
fructose syrups, sucrose, Invert sugar, polyol, and mixtures thereof, is a 
suitable source of sustained carbohydrate energy release. 

Said composition is digestible and absorbable. 

The composition can be applied in solid, semi-solid and liquid 
comestibles. 

The comestible is suitable for athletics, diabetics, babies, infants, 
elderly people and those requiring a special diet in respect of sustained 
carbohydrate energy release. 

The comestible is suitable for people following a slimming diet due to 
the modified perception of satiety or hunger. 
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The current Invention is iilustrated by way of the following examples. 
Example 1 

The basic syrup was prepared with the following ingredients: 
202 g isomaltulose 
389 g fructose 

5 ml sodium benzoate 1 0% (w/v) 
3 ml phosphoric acid 85% 
15 g cola flavor Wild (nr 35103000170000) 
carbonated water was added for obtaining 1 liter basic syrup. 
42 ml of this basic syrup was placed in a bottle and further diluted with 
carbonated water to a final volume of 210 mL 
The taste was evaluated with a taste panel. 

A good cola perception was found, comparable to a standard drink 
prepared with 534 g sucrose. 

Example 2 

The basic syrup was prepared with: 
306 g isomaltulose 
290 g fructose 

5 ml sodium benzoate 10% (w/v) 
2.6 ml phosphoric acid 85% 
15 cola flavor Wild (nr 35103000170000) 
+ carbonated water until 1 Liter 

42 mi of this basic syrup was diluted with carbonated water until a final 
volume of 210 ml. 

The taste was again evaluated by a taste panel and was considered as an 
acceptable formulation. 
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CLAIMS 



1. Composition comprising as sustained carboliydrate energy release 
source: 

a) a mixture (A) of Isomaltutose and a carbohydrate (H) selected 
from the group consisting of fructose, fnactose syrups, sucrose, 
invert sugar, polyol, and mixtures thereof, 

b) a mixture (B) of isomaltutose and at least one intense 
sweetener, or 

c) a mixture (C) of isomaltutose, at least one intense sweetener 
and a carbohydrate (H) selected from the group consisting of 
fructose, fructose syrups, sucrose, Invert sugar, polyol, and 
mixtures thereof. 

2. A composition according to claim 1 characterized in that said sustained 
carisohydrate energy release source is a mixture (A) wherein the ratio 
of isomaltutose and carbohydrate (H) is from 20:80 to 70:30, or a 
mixture (C) containing from 20 to 70% by weight of isomaltutose. 

3. A composition according to claim 1 or 2 characterized in that said 
sustained cariaohydrate energy release source is a mixture (A) wherein 
the ratio of isomaltutose and said carbohydrate (H) is from 30:70 to 
60:40, or a mixture (C) containing from 30 to 60% by weight 
isomaltutose. 



4. A solid, semi-solid or liquid comestible characterized in that dry matter 
of comestible Is comprising at least 5% of a composition containing: 

a) a mixture (A) of Isomaltulose and a carbohydrate (H) selected 
from the group consisting of fructose, fructose syrups, sucrose, 
invert sugar, polyol, and mixtures thereof, 

b) a mixture (B) of isomaltulose and at least one intense 
sweetener, or 
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c) a mixture (C) of isomaltuiose, at least one intense sweetener 
and a carbohydrate (H) selected from the group consisting of 
fructose, fructose syrups, sucrose, invert sugar, polyol and 
mixtures thereof. 

A comestible according to claim 4 characterized in that said 
composition is containing a mixture (A) wherein the ratio of 
isomaltuiose to carbohydrate (H) is from 20:80 to 70:30, or a mixture 
(C) wherein from 20 to 70% by weight Isomaltuiose Is present. 

A comestible according to claim 4 characterized In that dry matter of 
comestible is comprising more than 10% of a composition containing: 

a) a mixture (A) of Isomaltuiose and carbohydrate (H) selected 
from the group consisting of fructose, fructose syrups, sucrose, 
invert sugar, polyol, and mixtures thereof, 

b) a mixture (B) of isomaltuiose and at least one intense 
sweetener, or 

c) a mixture (C) of isomaltuiose, at least one intense sweetener 
and carbohydrate (H) selected from the group consisting of 
fructose, fructose syrups, sucrose, invert sugar, polyol, and 
mixtures thereof. 

A comestible according to anyone of claim 4 to 6 characterized in that 
said comestible is selected from the group consisting of tablets, bars, 
confectionery, beverages, beverage concentrates, gels, drinl< powders, 
diabetic food, baby food, infant food, dietetic food, slimming food, food 
for special dietary needs, and medical food. 

A beverage according to claim 7 characterized in that said beverage is 
selected from the group consisting of hypotonic drinks, soft drinks, 
sports drinks, hypertonic drinks, energy drinks, and isotonic drinks. 
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A beverage according to claim 8 characterized In that It Is further 
comprising carbohydrates, proteins, peptides, amino adds, 
antioxidants, fats, vitamins, trace elements, electrolytes. Intense 
sweeteners, edible acids, flavors and/or mixtures thereof. 

A beverage according to claim 9 characterized In that said 
carbohydrates are selected from the group consisting of 
monosaccharides, disaccharides, gelling starches, starch hydrolysates, 
dextrins, polyols and mixtures thereof. 

A beverage according to claim 10 characterized in that dry substance 
of said carbohydrates In said beverage is comprising at least 50% of a 
composition containing: 

a) a mixture (A) of Isomaltulose and carbohydrate (H) selected 
from the group consisting of fructose, fructose syrups, sucrose, 

« 

Invert sugar, potyol and mixtures thereof, 

b) a mixture (B) of isomaltulose and at least one Intense 
sweetener, or 

* 

c) a mixture (C) of isomaltulose, at least one intense sweetener 
and carbohydrate (H) selected from the group consisting of 
fructose, fructose syrups, sucrose, invert sugar, polyol, and 
mixtures thereof 



Use of 

a) a mixture (A) of isomaltulose and carbohydrate (H) selected 
from the group consisting of fructose, fructose syrups, sucrose, 
invert sugar, polyol, and mixtures thereof, 

b) a mixture (B) of isomaltulose and at least one intense 

sweetener, or 

c) a mixture (C) of isomaltulose. at least one intense sweetener 
and carbohydrate (H) selected from the group consisting of 
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fructose, fructose syrups, sucrose, invert sugar, poiyol, and 
mixtures thereof, 

for sustained carboiiydrate energy release in atiitetics food, dietetic 
food, food for special dietary needs, slimming food, diabetics food, 
baby food, infant food and food for elderly, and medical food. 

Use of 

a) a mixture (A) of isomaltulose and carbohydrate (H) selected 
from the group consisting of fructose, fructose syrups, sucrose, 
invert sugar, poiyol, and mixtures thereof, 

b) a mixture (B) of isomaltulose and at least one intense 
sweetener, or 

c) a mixture (C) of isomaltulose, at least one intense sweetener 
and carbohydrate (H) selected from the group consisting of 
fructose, fructose syrups, sucrose, invert sugar, poiyol. and 
mixtures thereof, 

to modify perception of satiety or hunger. 
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ABSTRACT 

The current Invention relates to a composition comprising as sustained 
carbohydrate energy release source a) a mixture (A) of isomaltulose and 
carbohydrate selected from the group consisting of fructose, fructose syrups, 
sucrose, invert sugar, polyol. and mixtures thereofi or b) a mixture (B) of 
isomaltulose and at least one intense sweetener, or c) a mixture (C) of 
isomaltulose, at least one intense sweetener and a carbohydrate selected 
from the group consisting of fructose, fructose syrups, sucrose, invert sugar, 
polyol, and mixtures thereof. This composition Is applied in solid, semi-solid 
and liquid comestibles. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



